The lysine binding sites of human plasminogen. Evidence for a critical tryptophan in the binding site of kringle 4.
Chemical modification of human degraded form of plasminogen with NH2-terminal lysine (Lys-plasminogen) and the elastase fragments kringle 1 + 2 + 3 and kringle 4 with the tryptophan reagent [14C]dimethyl(2-hydroxy-5-nitrobenzyl)sulfonium bromide results in the incorporation of label and the parallel loss of lysine binding ability. In the case of kringle 4, only one-half of the lysine binding sites could be inactivated, but the modified and unmodified forms could be separated by affinity chromatography. The modified form contained 1 mol of 2-hydroxy-5-nitrobenzyl groups/mol of kringle 4 and did not bind to lysine-Sepharose. Lysine analogs such as 6-aminohexanoic acid protected kringle 4 against modification. Peptide-mapping studies on this form showed that essentially all of the label was in two chymotryptic peptides containing a tryptophan corresponding to Trp426 in the plasminogen sequence. Competition experiments with anti-kringle 4 antibodies having an affinity for the lysine binding site showed that the binding of 2-hydroxy-5-nitrobenzyl-kringle 4 to antibodies was about 10 times weaker than for unmodified kringle 4. These results indicate that the integrity of specific tryptophan residue is critical to the binding of lysine and related amino acids to kringle 4of human plasminogen.